A Corpus for Evidence Based Medicine Summarisation by Diego Mollá Aliod & María Elena Santiago Martínez
	 ﾠAustralasian	 ﾠMedical	 ﾠJournal	 ﾠ[AMJ	 ﾠ2012,	 ﾠ5,	 ﾠ9,	 ﾠ503-ﾭ‐506]	 ﾠ
	 ﾠ
	 ﾠ
503	 ﾠ
Creation	 ﾠof	 ﾠa	 ﾠcorpus	 ﾠfor	 ﾠevidence	 ﾠbased	 ﾠmedicine	 ﾠsummarisation	 ﾠ
Diego	 ﾠMollá,	 ﾠMaría	 ﾠElena	 ﾠSantiago-ﾭ‐Martínez	 ﾠ
	 ﾠ
Department	 ﾠof	 ﾠComputing,	 ﾠMacquarie	 ﾠUniversity,	 ﾠAustralia	 ﾠ	 ﾠ
	 ﾠ
	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠRESEARCH	 ﾠ
	 ﾠ	 ﾠ
Please	 ﾠcite	 ﾠthis	 ﾠpaper	 ﾠas:	 ﾠMollá,	 ﾠD,	 ﾠSantiago-ﾭ‐Martínez,	 ﾠME.	 ﾠ
Creation	 ﾠ of	 ﾠ a	 ﾠ corpus	 ﾠ for	 ﾠ evidence	 ﾠ based	 ﾠ medicine	 ﾠ
summarisation.	 ﾠ AMJ	 ﾠ 2012,	 ﾠ 5,	 ﾠ 9,	 ﾠ 503-ﾭ‐506.	 ﾠ
http//dx.doi.org/10.4066/AMJ.2012.1375.	 ﾠ
	 ﾠ
	 ﾠ
	 ﾠ
	 ﾠ
	 ﾠ	 ﾠ
	 ﾠ
	 ﾠ
Abstract	 ﾠ
	 ﾠ
Background	 ﾠ
Automated	 ﾠ text	 ﾠ summarisers	 ﾠ that	 ﾠ find	 ﾠ the	 ﾠ best	 ﾠ clinical	 ﾠ
evidence	 ﾠreported	 ﾠin	 ﾠcollections	 ﾠof	 ﾠmedical	 ﾠliterature	 ﾠare	 ﾠof	 ﾠ
potential	 ﾠ benefit	 ﾠ for	 ﾠ the	 ﾠ practice	 ﾠ of	 ﾠ Evidence	 ﾠ Based	 ﾠ
Medicine	 ﾠ (EBM).	 ﾠ Research	 ﾠ and	 ﾠ development	 ﾠ of	 ﾠ text	 ﾠ
summarisers	 ﾠfor	 ﾠEBM,	 ﾠhowever,	 ﾠis	 ﾠimpeded	 ﾠby	 ﾠthe	 ﾠlack	 ﾠof	 ﾠ
corpora	 ﾠto	 ﾠtrain	 ﾠand	 ﾠtest	 ﾠsuch	 ﾠsystems.	 ﾠ
Aims	 ﾠ
To	 ﾠproduce	 ﾠa	 ﾠcorpus	 ﾠfor	 ﾠresearch	 ﾠin	 ﾠEBM	 ﾠsummarisation.	 ﾠ	 ﾠ
Method	 ﾠ	 ﾠ	 ﾠ
We	 ﾠsourced	 ﾠthe	 ﾠ“Clinical	 ﾠInquiries”	 ﾠsection	 ﾠof	 ﾠthe	 ﾠJournal	 ﾠof	 ﾠ
Family	 ﾠ Practice	 ﾠ (JFP)	 ﾠ and	 ﾠ obtained	 ﾠ a	 ﾠ sizeable	 ﾠ sample	 ﾠ of	 ﾠ
questions	 ﾠ and	 ﾠ evidence	 ﾠ based	 ﾠ summaries.	 ﾠ We	 ﾠ further	 ﾠ
processed	 ﾠ the	 ﾠ summaries	 ﾠ by	 ﾠ combining	 ﾠ automated	 ﾠ
techniques,	 ﾠ human	 ﾠ annotations,	 ﾠ and	 ﾠ crowdsourcing	 ﾠ
techniques	 ﾠto	 ﾠidentify	 ﾠthe	 ﾠPubMed	 ﾠIDs	 ﾠof	 ﾠthe	 ﾠreferences.	 ﾠ
Results	 ﾠ
The	 ﾠcorpus	 ﾠhas	 ﾠ456	 ﾠquestions,	 ﾠ1,396	 ﾠanswer	 ﾠcomponents,	 ﾠ
3,036	 ﾠanswer	 ﾠjustifications,	 ﾠand	 ﾠ2,908	 ﾠreferences.	 ﾠ
Conclusion	 ﾠ
The	 ﾠcorpus	 ﾠis	 ﾠnow	 ﾠavailable	 ﾠfor	 ﾠthe	 ﾠresearch	 ﾠcommunity	 ﾠat	 ﾠ
http://sourceforge.net/projects/ebmsumcorpus.	 ﾠ
Key	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 ﾠ
Evidence	 ﾠ Based	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natural	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 ﾠ	 ﾠ
	 ﾠ
	 ﾠ
	 ﾠ
What	 ﾠthis	 ﾠstudy	 ﾠadds:	 ﾠ
1.  A	 ﾠcorpus	 ﾠwith	 ﾠquestions	 ﾠand	 ﾠsummaries	 ﾠthat	 ﾠcan	 ﾠ
be	 ﾠused	 ﾠto	 ﾠassist	 ﾠin	 ﾠthe	 ﾠresearch,	 ﾠdevelopment	 ﾠand	 ﾠ
test	 ﾠ of	 ﾠ natural	 ﾠ language	 ﾠ processing	 ﾠ for	 ﾠ evidence	 ﾠ
based	 ﾠmedicine.	 ﾠ
2.  A	 ﾠdescription	 ﾠof	 ﾠhow	 ﾠthe	 ﾠcorpus	 ﾠwas	 ﾠbuilt.	 ﾠ
3.  An	 ﾠindication	 ﾠof	 ﾠthe	 ﾠkind	 ﾠof	 ﾠresearch	 ﾠthat	 ﾠhas	 ﾠbeen	 ﾠ
done	 ﾠwith	 ﾠthis	 ﾠcorpus	 ﾠand	 ﾠwhat	 ﾠelse	 ﾠcould	 ﾠbe	 ﾠdone.	 ﾠ
	 ﾠ
Background	 ﾠ
Evidence	 ﾠBased	 ﾠMedicine	 ﾠ(EBM)	 ﾠrecommends	 ﾠphysicians	 ﾠto	 ﾠ
incorporate	 ﾠ published	 ﾠ evidence	 ﾠ when	 ﾠ providing	 ﾠ care	 ﾠ for	 ﾠ
their	 ﾠpatients
1.	 ﾠSystematic	 ﾠreviews	 ﾠand	 ﾠspecialised	 ﾠjournals	 ﾠ
summarise	 ﾠthe	 ﾠmajor	 ﾠfindings	 ﾠon	 ﾠthose	 ﾠtopics	 ﾠthat	 ﾠare	 ﾠof	 ﾠ
highest	 ﾠ interest	 ﾠt o 	 ﾠt h e 	 ﾠp h y s i c i a n . 	 ﾠH o w e v e r , 	 ﾠw h e n 	 ﾠt h e 	 ﾠ
physician	 ﾠis	 ﾠconfronted	 ﾠwith	 ﾠa	 ﾠspecific	 ﾠcondition	 ﾠthat	 ﾠis	 ﾠnot	 ﾠ
covered	 ﾠby	 ﾠa	 ﾠreview,	 ﾠthe	 ﾠphysician	 ﾠneeds	 ﾠto	 ﾠperform	 ﾠa	 ﾠtime-ﾭ‐
consuming	 ﾠ sequence	 ﾠ of	 ﾠ steps	 ﾠ to	 ﾠ search	 ﾠ through	 ﾠ the	 ﾠ
available	 ﾠliterature,	 ﾠappraise	 ﾠthe	 ﾠquality	 ﾠof	 ﾠthe	 ﾠinformation	 ﾠ
found,	 ﾠand	 ﾠdecide	 ﾠwhether	 ﾠthe	 ﾠinformation	 ﾠis	 ﾠapplicable	 ﾠto	 ﾠ
the	 ﾠpatient.	 ﾠResources	 ﾠsuch	 ﾠas	 ﾠPubMed,	 ﾠa	 ﾠdatabase	 ﾠof	 ﾠmore	 ﾠ
than	 ﾠ 20	 ﾠ million	 ﾠ abstracts	 ﾠ of	 ﾠ medical	 ﾠ publications,	 ﾠ and	 ﾠ
specialised	 ﾠ search	 ﾠ engines,	 ﾠ help	 ﾠ the	 ﾠ physician	 ﾠ find	 ﾠ the	 ﾠ
relevant	 ﾠliterature;	 ﾠbut	 ﾠvery	 ﾠlittle	 ﾠhas	 ﾠbeen	 ﾠdone	 ﾠto	 ﾠappraise	 ﾠ
the	 ﾠresearch	 ﾠfindings	 ﾠand	 ﾠextract	 ﾠthe	 ﾠspecific	 ﾠinformation	 ﾠ
that	 ﾠthe	 ﾠphysician	 ﾠneeds.	 ﾠ
	 ﾠ
Method	 ﾠ
To	 ﾠ help	 ﾠ the	 ﾠ physician,	 ﾠ we	 ﾠ propose	 ﾠ the	 ﾠ development	 ﾠ of	 ﾠ
query-ﾭ‐based	 ﾠmulti-ﾭ‐document	 ﾠsummarisation	 ﾠsystems	 ﾠthat,	 ﾠ
given	 ﾠ a	 ﾠ clinical	 ﾠ question,	 ﾠ find	 ﾠ the	 ﾠ relevant	 ﾠ documents,	 ﾠ
appraise	 ﾠtheir	 ﾠmedical	 ﾠquality,	 ﾠand	 ﾠsummarise	 ﾠthem	 ﾠwithin	 ﾠ
the	 ﾠcontext	 ﾠof	 ﾠthe	 ﾠquestion.	 ﾠThe	 ﾠexpected	 ﾠoutput	 ﾠof	 ﾠsuch	 ﾠ
systems	 ﾠwould	 ﾠbe	 ﾠsynthesised	 ﾠsummaries	 ﾠthat	 ﾠhighlight	 ﾠthe	 ﾠ
key	 ﾠanswers	 ﾠto	 ﾠthe	 ﾠclinical	 ﾠquestion	 ﾠas	 ﾠgiven	 ﾠby	 ﾠthe	 ﾠmedical	 ﾠ
literature.	 ﾠ Several	 ﾠ summarisation	 ﾠ systems	 ﾠ have	 ﾠ been	 ﾠ
proposed,	 ﾠ such	 ﾠ as	 ﾠ those	 ﾠ reviewed	 ﾠ by	 ﾠ Afantenos	 ﾠ et	 ﾠ al.
2	 ﾠ
However,	 ﾠ there	 ﾠ is	 ﾠ no	 ﾠ corpus	 ﾠ available	 ﾠ to	 ﾠ compare	 ﾠ the	 ﾠ
performance	 ﾠof	 ﾠthose	 ﾠsystems,	 ﾠand	 ﾠthere	 ﾠare	 ﾠno	 ﾠmeans	 ﾠto	 ﾠ
tell	 ﾠ what	 ﾠ is	 ﾠ the	 ﾠ upper	 ﾠ limit	 ﾠ of	 ﾠ achievement	 ﾠ of	 ﾠ
summarisation	 ﾠsystems.	 ﾠIn	 ﾠthis	 ﾠpaper	 ﾠwe	 ﾠintroduce	 ﾠa	 ﾠcorpus	 ﾠ
that	 ﾠwe	 ﾠhave	 ﾠdeveloped	 ﾠfor	 ﾠthis	 ﾠpurpose.	 ﾠFor	 ﾠfurther	 ﾠdetails	 ﾠ
see	 ﾠour	 ﾠpast	 ﾠwork
3.	 ﾠ
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The	 ﾠ corpus	 ﾠ has	 ﾠ been	 ﾠ sourced	 ﾠ from	 ﾠ the	 ﾠ Clinical	 ﾠ Inquiries	 ﾠ
section	 ﾠof	 ﾠthe	 ﾠJFP.	 ﾠThese	 ﾠClinical	 ﾠInquiries	 ﾠare	 ﾠshort	 ﾠreviews	 ﾠ
of	 ﾠabout	 ﾠtwo	 ﾠpages	 ﾠeach.	 ﾠEach	 ﾠClinical	 ﾠInquiry	 ﾠaddresses	 ﾠkey	 ﾠ
clinical	 ﾠquestions	 ﾠfor	 ﾠfamily	 ﾠpractice.	 ﾠWe	 ﾠhave	 ﾠdownloaded	 ﾠ
a	 ﾠtotal	 ﾠof	 ﾠ456	 ﾠpublicly	 ﾠavailable	 ﾠclinical	 ﾠinquiries	 ﾠwith	 ﾠthe	 ﾠ
kind	 ﾠpermission	 ﾠof	 ﾠthe	 ﾠpublishers.	 ﾠThe	 ﾠcorpus	 ﾠis	 ﾠformatted	 ﾠ
in	 ﾠXML	 ﾠto	 ﾠfacilitate	 ﾠits	 ﾠprocessing	 ﾠby	 ﾠa	 ﾠcomputer.	 ﾠAn	 ﾠextract	 ﾠ
of	 ﾠ the	 ﾠ corpus	 ﾠ is	 ﾠ shown	 ﾠ in	 ﾠ Figure	 ﾠ 1,	 ﾠ reformatted	 ﾠ to	 ﾠ ease	 ﾠ
readability	 ﾠ and	 ﾠ to	 ﾠ illustrate	 ﾠ the	 ﾠ ideal	 ﾠ output	 ﾠ that	 ﾠ a	 ﾠ
summariser	 ﾠshould	 ﾠproduce.	 ﾠ
	 ﾠ	 ﾠ
To	 ﾠ produce	 ﾠ the	 ﾠ corpus	 ﾠ we	 ﾠ have	 ﾠ processed	 ﾠ each	 ﾠ clinical	 ﾠ
inquiry	 ﾠand	 ﾠthe	 ﾠfollowing	 ﾠinformation	 ﾠhas	 ﾠbeen	 ﾠextracted:	 ﾠ
	 ﾠ
The	 ﾠ clinical	 ﾠ inquiries,	 ﾠ e.g.	 ﾠ ``What	 ﾠ is	 ﾠ the	 ﾠ most	 ﾠ effective	 ﾠ
treatment	 ﾠ for	 ﾠ tinea	 ﾠ pedis	 ﾠ athlete's	 ﾠ foot?''.	 ﾠ This	 ﾠ was	 ﾠ
obtained	 ﾠstraight	 ﾠfrom	 ﾠthe	 ﾠtitle	 ﾠof	 ﾠthe	 ﾠclinical	 ﾠinquiry.	 ﾠ
	 ﾠ
The	 ﾠevidence-ﾭ‐based	 ﾠanswers:	 ﾠThe	 ﾠanswer	 ﾠto	 ﾠeach	 ﾠclinical	 ﾠ
inquiry	 ﾠ is	 ﾠ composed	 ﾠ of	 ﾠs e v e r a l 	 ﾠparts	 ﾠ addressing	 ﾠ different	 ﾠ
topics	 ﾠ related	 ﾠ to	 ﾠt h e 	 ﾠquestion.	 ﾠ Each	 ﾠ part	 ﾠ was	 ﾠi d e n t i f i e d 	 ﾠ
automatically	 ﾠ by	 ﾠ using	 ﾠ the	 ﾠ formatting	 ﾠ conventions	 ﾠ of	 ﾠ the	 ﾠ
source	 ﾠtext.	 ﾠIn	 ﾠparticular,	 ﾠwe	 ﾠtook	 ﾠadvantage	 ﾠof	 ﾠthe	 ﾠfact	 ﾠthat	 ﾠ
each	 ﾠpart	 ﾠwas	 ﾠfollowed	 ﾠby	 ﾠan	 ﾠevidence	 ﾠgrade	 ﾠthat	 ﾠwas	 ﾠeasy	 ﾠ
to	 ﾠidentify	 ﾠ(see	 ﾠbelow).	 ﾠ
	 ﾠ
The	 ﾠ evidence	 ﾠ grades	 ﾠ of	 ﾠ the	 ﾠ answer	 ﾠ parts:	 ﾠT h e 	 ﾠe v i d e n c e 	 ﾠ
grade	 ﾠof	 ﾠeach	 ﾠanswer	 ﾠpart	 ﾠfollows	 ﾠthe	 ﾠStrength	 ﾠof	 ﾠ	 ﾠ
	 ﾠ
Recommendation	 ﾠ(SOR)	 ﾠtaxonomy	 ﾠthat	 ﾠis	 ﾠused	 ﾠby	 ﾠJFP.	 ﾠIt	 ﾠwas	 ﾠ
extracted	 ﾠ from	 ﾠ the	 ﾠ source	 ﾠ text	 ﾠ by	 ﾠ exploiting	 ﾠ the	 ﾠ text	 ﾠ
formatting	 ﾠ conventions,	 ﾠ in	 ﾠ particular	 ﾠ by	 ﾠ looking	 ﾠ at	 ﾠ the	 ﾠ
presence	 ﾠ of	 ﾠ the	 ﾠ keyword	 ﾠ “SOR”,	 ﾠ followed	 ﾠ by	 ﾠ a	 ﾠ letter	 ﾠ
indicating	 ﾠthe	 ﾠstrength	 ﾠof	 ﾠthe	 ﾠrecommendation	 ﾠ(A,	 ﾠB,	 ﾠC,	 ﾠor	 ﾠ
D).	 ﾠ
	 ﾠ
The	 ﾠ answer	 ﾠ justifications:	 ﾠT h e 	 ﾠm a i n 	 ﾠt e x t 	 ﾠo f 	 ﾠe a c h 	 ﾠc l i n i c a l 	 ﾠ
inquiry	 ﾠwas	 ﾠinspected	 ﾠmanually	 ﾠand	 ﾠfragments	 ﾠof	 ﾠit	 ﾠwere	 ﾠ
allocated	 ﾠto	 ﾠthe	 ﾠrelevant	 ﾠanswer	 ﾠcomponents.	 ﾠThis	 ﾠwas	 ﾠa	 ﾠ
major	 ﾠ annotation	 ﾠ undertaking.	 ﾠ The	 ﾠ source	 ﾠ text	 ﾠ was	 ﾠ
distributed	 ﾠto	 ﾠthree	 ﾠannotators	 ﾠ(members	 ﾠof	 ﾠthe	 ﾠresearch	 ﾠ
team),	 ﾠwith	 ﾠsome	 ﾠoverlap	 ﾠto	 ﾠcheck	 ﾠconsistency.	 ﾠDuring	 ﾠthe	 ﾠ
annotation	 ﾠprocess	 ﾠseveral	 ﾠchecks	 ﾠwere	 ﾠmade	 ﾠuntil	 ﾠa	 ﾠfinal	 ﾠ
consensus	 ﾠwas	 ﾠreached.	 ﾠThe	 ﾠwhole	 ﾠannotation	 ﾠprocess	 ﾠtook	 ﾠ
place	 ﾠbetween	 ﾠDecember	 ﾠ2010	 ﾠand	 ﾠFebruary	 ﾠ2011.	 ﾠDuring	 ﾠ
the	 ﾠannotation	 ﾠprocess	 ﾠthe	 ﾠannotators	 ﾠalso	 ﾠdouble-ﾭ‐checked	 ﾠ
the	 ﾠ automatically	 ﾠ extracted	 ﾠ components	 ﾠ (clinical	 ﾠ inquiry,	 ﾠ
answer,	 ﾠ and	 ﾠ evidence	 ﾠ grade)	 ﾠ and	 ﾠ corrected	 ﾠ them	 ﾠ when	 ﾠ
necessary.	 ﾠ
	 ﾠ
The	 ﾠreferences:	 ﾠDuring	 ﾠthe	 ﾠannotation	 ﾠprocess,	 ﾠthe	 ﾠcitation	 ﾠ
text	 ﾠ was	 ﾠ automatically	 ﾠ extracted	 ﾠ and	 ﾠ then	 ﾠ manually	 ﾠ
allocated	 ﾠt o 	 ﾠt h e 	 ﾠc o r r e s p o n d i n g 	 ﾠa n s w e r 	 ﾠj u s t i f i c a t i o ns.	 ﾠ For	 ﾠ
each	 ﾠreference,	 ﾠthe	 ﾠPubMed	 ﾠID	 ﾠwas	 ﾠidentified	 ﾠby	 ﾠrunning	 ﾠa	 ﾠ
crowdsourcing	 ﾠannotation	 ﾠtask	 ﾠusing	 ﾠAmazon's	 ﾠMechanical	 ﾠ
Turk	 ﾠ( A M T ) .	 ﾠ The	 ﾠ references	 ﾠ were	 ﾠ grouped	 ﾠ in	 ﾠ sets	 ﾠ of	 ﾠ 10	 ﾠ
references	 ﾠper	 ﾠgroup	 ﾠ(called	 ﾠ“hit”	 ﾠin	 ﾠAMT’s	 ﾠframework),	 ﾠand	 ﾠ
Figure	 ﾠ1:	 ﾠExtract	 ﾠof	 ﾠthe	 ﾠcorpus,	 ﾠedited	 ﾠand	 ﾠreformatted	 ﾠto	 ﾠenhance	 ﾠreadability	 ﾠand	 ﾠas	 ﾠan	 ﾠexample	 ﾠof	 ﾠthe	 ﾠideal	 ﾠoutput	 ﾠof	 ﾠ
an	 ﾠautomatic	 ﾠsummariser.	 ﾠThe	 ﾠunderlined	 ﾠtext	 ﾠrepresents	 ﾠlinks	 ﾠto	 ﾠthe	 ﾠsource	 ﾠdocuments.	 ﾠThe	 ﾠtext	 ﾠbelow	 ﾠanswer	 ﾠ2	 ﾠhas	 ﾠ
been	 ﾠdeleted.	 ﾠ
	 ﾠ
Question:	 ﾠWhich	 ﾠtreatments	 ﾠwork	 ﾠbest	 ﾠfor	 ﾠhemorrhoids?	 ﾠ
Answer	 ﾠ1:	 ﾠExcision	 ﾠis	 ﾠthe	 ﾠmost	 ﾠeffective	 ﾠtreatment	 ﾠfor	 ﾠthrombosed	 ﾠexternal	 ﾠhaemorrhoids.	 ﾠ
	 ﾠ	 ﾠ	 ﾠ	 ﾠStrength	 ﾠof	 ﾠrecommendation:	 ﾠB,	 ﾠretrospective	 ﾠstudies.	 ﾠ
1.  A	 ﾠretrospective	 ﾠstudy	 ﾠof	 ﾠ231	 ﾠpatients	 ﾠtreated	 ﾠconservatively	 ﾠor	 ﾠsurgically	 ﾠfound	 ﾠthat	 ﾠthe	 ﾠ48.5%	 ﾠof	 ﾠpatients	 ﾠtreated	 ﾠ
surgically	 ﾠhad	 ﾠa	 ﾠlower	 ﾠrecurrence	 ﾠrate	 ﾠthan	 ﾠthe	 ﾠconservative	 ﾠgroup	 ﾠ(number	 ﾠneeded	 ﾠto	 ﾠtreat	 ﾠ[NNT]=2	 ﾠfor	 ﾠ
recurrence	 ﾠat	 ﾠmean	 ﾠfollow-ﾭ‐up	 ﾠof	 ﾠ7.6	 ﾠmonths)	 ﾠand	 ﾠearlier	 ﾠresolution	 ﾠof	 ﾠsymptoms	 ﾠ(average	 ﾠ3.9	 ﾠdays	 ﾠcompared	 ﾠ
with	 ﾠ24	 ﾠdays	 ﾠfor	 ﾠconservative	 ﾠtreatment).	 ﾠ
Ref	 ﾠPMID=	 ﾠ15486746,	 ﾠGreenspon	 ﾠJ,	 ﾠWilliams	 ﾠSB,	 ﾠYoung	 ﾠHA	 ﾠ,et	 ﾠal.	 ﾠThrombosed	 ﾠexternal	 ﾠhemorrhoids:	 ﾠoutcome	 ﾠ
after	 ﾠconservative	 ﾠor	 ﾠsurgical	 ﾠmanagement.	 ﾠDis	 ﾠColon	 ﾠRectum.	 ﾠ2004;	 ﾠ47:	 ﾠ1493-ﾭ‐1498.	 ﾠ
2.  A	 ﾠretrospective	 ﾠanalysis	 ﾠof	 ﾠ340	 ﾠpatients	 ﾠwho	 ﾠunderwent	 ﾠoutpatient	 ﾠexcision	 ﾠof	 ﾠthrombosed	 ﾠexternal	 ﾠhemorrhoids	 ﾠ
under	 ﾠlocal	 ﾠanesthesia	 ﾠreported	 ﾠa	 ﾠlow	 ﾠrecurrence	 ﾠrate	 ﾠof	 ﾠ6.5%	 ﾠat	 ﾠa	 ﾠmean	 ﾠfollow-ﾭ‐up	 ﾠof	 ﾠ17.3	 ﾠmonths.	 ﾠ
Ref	 ﾠPMID=12972967,	 ﾠ	 ﾠJongen	 ﾠJ,	 ﾠBach	 ﾠS,	 ﾠStubinger	 ﾠSH	 ﾠ,et	 ﾠal.	 ﾠExcision	 ﾠof	 ﾠthrombosed	 ﾠexternal	 ﾠhemorrhoids	 ﾠunder	 ﾠ
local	 ﾠanesthesia:	 ﾠa	 ﾠretrospective	 ﾠevaluation	 ﾠof	 ﾠ340	 ﾠpatients.	 ﾠDis	 ﾠColon	 ﾠRectum.	 ﾠ2003;	 ﾠ46:	 ﾠ1226-ﾭ‐1231.	 ﾠ
3.  A	 ﾠprospective,	 ﾠrandomized	 ﾠcontrolled	 ﾠtrial	 ﾠ(RCT)	 ﾠof	 ﾠ98	 ﾠpatients	 ﾠtreated	 ﾠnonsurgically	 ﾠfound	 ﾠimproved	 ﾠpain	 ﾠrelief	 ﾠ
with	 ﾠa	 ﾠcombination	 ﾠof	 ﾠtopical	 ﾠnifedipine	 ﾠ0.3%	 ﾠand	 ﾠlidocaine	 ﾠ1.5%	 ﾠcompared	 ﾠwith	 ﾠlidocaine	 ﾠalone.	 ﾠThe	 ﾠNNT	 ﾠfor	 ﾠ
complete	 ﾠpain	 ﾠrelief	 ﾠat	 ﾠ7	 ﾠdays	 ﾠwas	 ﾠ3.	 ﾠ
Ref	 ﾠPMID=11289288,	 ﾠPerrotti	 ﾠP,	 ﾠAntropoli	 ﾠC,	 ﾠMolino	 ﾠD	 ﾠ,et	 ﾠal.	 ﾠConservative	 ﾠtreatment	 ﾠof	 ﾠacute	 ﾠthrombosed	 ﾠ
external	 ﾠhemorrhoids	 ﾠwith	 ﾠtopical	 ﾠnifedipine.	 ﾠDis	 ﾠColon	 ﾠRectum.	 ﾠ2001;	 ﾠ44:	 ﾠ405-ﾭ‐409.	 ﾠ
Answer	 ﾠ2	 ﾠFor	 ﾠprolapsed	 ﾠinternal	 ﾠhaemorrhoids,	 ﾠthe	 ﾠbest	 ﾠdefinitive	 ﾠtreatment	 ﾠis	 ﾠtraditional	 ﾠhemorrhoidectomy.	 ﾠ
	 ﾠ	 ﾠ	 ﾠ	 ﾠStrength	 ﾠof	 ﾠrecommendation:	 ﾠA,	 ﾠsystematic	 ﾠreviews.	 ﾠ
1.  …	 ﾠ(text	 ﾠdeleted)	 ﾠ…	 ﾠ	 ﾠAustralasian	 ﾠMedical	 ﾠJournal	 ﾠ[AMJ	 ﾠ2012,	 ﾠ5,	 ﾠ9,	 ﾠ503-ﾭ‐506]	 ﾠ
	 ﾠ
	 ﾠ
505	 ﾠ
each	 ﾠindividual	 ﾠhit	 ﾠwas	 ﾠassigned	 ﾠto	 ﾠ5	 ﾠTurkers	 ﾠfrom	 ﾠthe	 ﾠpool	 ﾠ
of	 ﾠTurkers	 ﾠprovided	 ﾠby	 ﾠAMT.	 ﾠ	 ﾠAfter	 ﾠpassing	 ﾠa	 ﾠtest	 ﾠwhere	 ﾠ
they	 ﾠ were	 ﾠ asked	 ﾠ to	 ﾠ simulate	 ﾠ the	 ﾠ annotation	 ﾠ task	 ﾠ given	 ﾠ
references	 ﾠwith	 ﾠknown	 ﾠIDs,	 ﾠthe	 ﾠTurkers	 ﾠcould	 ﾠchoose	 ﾠwhat	 ﾠ
hits	 ﾠto	 ﾠannotate.	 ﾠAfter	 ﾠthe	 ﾠannotation	 ﾠwas	 ﾠcomplete,	 ﾠthe	 ﾠ
following	 ﾠautomatic	 ﾠchecks	 ﾠwere	 ﾠmade	 ﾠto	 ﾠdetect	 ﾠthe	 ﾠquality	 ﾠ
of	 ﾠthe	 ﾠannotations:	 ﾠ(i)	 ﾠinclude	 ﾠreferences	 ﾠwith	 ﾠknown	 ﾠIDs	 ﾠ
and	 ﾠcheck	 ﾠthem	 ﾠagainst	 ﾠthe	 ﾠIDs	 ﾠfound	 ﾠby	 ﾠthe	 ﾠTurkers;	 ﾠ(ii)	 ﾠ
check	 ﾠany	 ﾠerrors	 ﾠreported	 ﾠafter	 ﾠsearching	 ﾠPubMed	 ﾠwith	 ﾠthe	 ﾠ
IDs;	 ﾠ( i i i ) 	 ﾠc o m p u t e 	 ﾠt h e 	 ﾠp e r c e n t a g e 	 ﾠo f 	 ﾠo v e r l a p p i n g 	 ﾠt e x t 	 ﾠ
between	 ﾠt h e 	 ﾠr e f e r e n c e 	 ﾠt e x t 	 ﾠa n d 	 ﾠt h e 	 ﾠ title	 ﾠ of	 ﾠ the	 ﾠ PubMed	 ﾠ
article	 ﾠretrieved	 ﾠusing	 ﾠthe	 ﾠID;	 ﾠand	 ﾠ(iv)	 ﾠcheck	 ﾠthe	 ﾠagreement	 ﾠ
with	 ﾠthe	 ﾠother	 ﾠTurkers.	 ﾠThese	 ﾠtests	 ﾠhighlighted	 ﾠpotentially	 ﾠ
incorrect	 ﾠ IDs	 ﾠr e t u r n e d 	 ﾠb y 	 ﾠt h e 	 ﾠT u r k e r s ,	 ﾠ which	 ﾠ were	 ﾠ then	 ﾠ
reviewed	 ﾠmanually	 ﾠand	 ﾠcorrected	 ﾠif	 ﾠnecessary.	 ﾠA	 ﾠfinal	 ﾠtest	 ﾠ
after	 ﾠ the	 ﾠ crowdsourcing	 ﾠ task	 ﾠ was	 ﾠ completed	 ﾠa n d 	 ﾠd o u b l e -ﾭ‐
checked	 ﾠ as	 ﾠ described	 ﾠ above	 ﾠr e v e a l e d 	 ﾠ1 0 0 % 	 ﾠc o r r e ct	 ﾠ
annotations	 ﾠfrom	 ﾠa	 ﾠrandom	 ﾠsample	 ﾠof	 ﾠ100	 ﾠannotations.	 ﾠ
	 ﾠ
Results	 ﾠ
In	 ﾠ total,	 ﾠ the	 ﾠ corpus	 ﾠ has	 ﾠ 456	 ﾠ questions,	 ﾠ 1,396	 ﾠ answer	 ﾠ
components,	 ﾠ 3,036	 ﾠ answer	 ﾠ justifications,	 ﾠ and	 ﾠ 2,908	 ﾠ
references.	 ﾠThere	 ﾠis	 ﾠan	 ﾠaverage	 ﾠof	 ﾠ3.06	 ﾠanswer	 ﾠcomponents	 ﾠ
per	 ﾠ question	 ﾠ and	 ﾠ2 . 1 7 	 ﾠa n s w e r 	 ﾠjustifications	 ﾠ per	 ﾠ answer	 ﾠ
component.	 ﾠ There	 ﾠ are	 ﾠ1 . 2 2 	 ﾠr e f e r e n c e s 	 ﾠp e r 	 ﾠa n s w e r 	 ﾠ
justification,	 ﾠ which	 ﾠ is	 ﾠ more	 ﾠ than	 ﾠ 2,908/3,036	 ﾠ due	 ﾠ to	 ﾠ the	 ﾠ
common	 ﾠ presence	 ﾠ of	 ﾠ shared	 ﾠ references	 ﾠ across	 ﾠ answer	 ﾠ
justifications	 ﾠ in	 ﾠ a	 ﾠ question.	 ﾠ There	 ﾠ is	 ﾠ an	 ﾠ average	 ﾠ of	 ﾠ 6.57	 ﾠ
references	 ﾠper	 ﾠquestion,	 ﾠwhich	 ﾠis	 ﾠdifferent	 ﾠfrom	 ﾠ2,908/456	 ﾠ
due	 ﾠ to	 ﾠ the	 ﾠ presence	 ﾠ of	 ﾠ shared	 ﾠ references	 ﾠ across	 ﾠ distinct	 ﾠ
answer	 ﾠcomponents	 ﾠin	 ﾠa	 ﾠquestion	 ﾠand	 ﾠthe	 ﾠoccasional	 ﾠshared	 ﾠ
references	 ﾠ across	 ﾠ different	 ﾠ questions.	 ﾠ The	 ﾠ distribution	 ﾠ of	 ﾠ
evidence-ﾭ‐based	 ﾠgrades	 ﾠwas:	 ﾠ345	 ﾠfor	 ﾠA,	 ﾠ535	 ﾠfor	 ﾠB,	 ﾠ330	 ﾠfor	 ﾠC,	 ﾠ
15	 ﾠfor	 ﾠD,	 ﾠand	 ﾠ171	 ﾠwithout	 ﾠgrade.	 ﾠ
	 ﾠ
Discussion	 ﾠ
The	 ﾠmost	 ﾠimmediate	 ﾠapplication	 ﾠof	 ﾠthis	 ﾠcorpus	 ﾠis	 ﾠfor	 ﾠsingle-ﾭ‐
document	 ﾠsummarisation.	 ﾠFor	 ﾠexample,	 ﾠin	 ﾠrelated	 ﾠwork
3	 ﾠwe	 ﾠ
used	 ﾠthe	 ﾠquestion	 ﾠand	 ﾠreference	 ﾠabstracts	 ﾠas	 ﾠthe	 ﾠsource,	 ﾠ
and	 ﾠthe	 ﾠanswer	 ﾠjustifications	 ﾠas	 ﾠthe	 ﾠtarget	 ﾠsummary.	 ﾠOur	 ﾠ
summarisers	 ﾠscored	 ﾠeach	 ﾠsentence	 ﾠof	 ﾠthe	 ﾠabstract	 ﾠaccording	 ﾠ
to	 ﾠseveral	 ﾠmeasures	 ﾠincluding	 ﾠsentence	 ﾠposition,	 ﾠsimilarity	 ﾠ
with	 ﾠthe	 ﾠquestion,	 ﾠand	 ﾠsection	 ﾠinformation.	 ﾠWe	 ﾠevaluated	 ﾠ
the	 ﾠresults	 ﾠusing	 ﾠthe	 ﾠROUGE	 ﾠevaluation	 ﾠtool
4,	 ﾠwhich	 ﾠreturns	 ﾠ
an	 ﾠautomatic	 ﾠmeasure	 ﾠof	 ﾠthe	 ﾠsimilarity	 ﾠbetween	 ﾠthe	 ﾠresult	 ﾠ
summary	 ﾠand	 ﾠthe	 ﾠanswer	 ﾠjustifications.	 ﾠ
	 ﾠ
An	 ﾠadditional	 ﾠuse	 ﾠof	 ﾠthe	 ﾠcorpus	 ﾠis	 ﾠfor	 ﾠthe	 ﾠdevelopment	 ﾠof	 ﾠ
automatic	 ﾠgrading	 ﾠsystems	 ﾠthat	 ﾠdetermine	 ﾠthe	 ﾠstrength	 ﾠof	 ﾠ
the	 ﾠ evidence	 ﾠ reported.	 ﾠF o r 	 ﾠe x a m p l e , 	 ﾠw e 	 ﾠh a v e 	 ﾠt r a i n e d
5	 ﾠa 	 ﾠ
supervised	 ﾠclassifier	 ﾠusing	 ﾠseveral	 ﾠcombinations	 ﾠof	 ﾠfeatures	 ﾠ
and	 ﾠdiscovered	 ﾠthat	 ﾠpublication	 ﾠtype	 ﾠalone	 ﾠ(such	 ﾠas	 ﾠmeta-ﾭ‐
analysis,	 ﾠ systematic	 ﾠ review,	 ﾠ randomised	 ﾠ controlled	 ﾠ trial,	 ﾠ
etc.)	 ﾠgives	 ﾠan	 ﾠaccuracy	 ﾠclose	 ﾠto	 ﾠ70%.	 ﾠ
	 ﾠ
Currently	 ﾠwe	 ﾠare	 ﾠworking	 ﾠtowards	 ﾠthe	 ﾠmore	 ﾠambitious	 ﾠgoal	 ﾠ
of	 ﾠ combining	 ﾠ the	 ﾠ information	 ﾠ of	 ﾠ multiple	 ﾠ documents	 ﾠ to	 ﾠ
provide	 ﾠsummaries	 ﾠthat	 ﾠare	 ﾠcloser	 ﾠto	 ﾠhuman	 ﾠsummaries.	 ﾠ
	 ﾠ
Conclusion	 ﾠ
We	 ﾠ have	 ﾠ completed	 ﾠ a	 ﾠ corpus	 ﾠ of	 ﾠ clinical	 ﾠq u e s t i o n s 	 ﾠa n d 	 ﾠ
answers.	 ﾠ The	 ﾠc o r p u s 	 ﾠa i m s 	 ﾠt o 	 ﾠh e l p 	 ﾠt he	 ﾠ development	 ﾠ and	 ﾠ
testing	 ﾠof	 ﾠtext-ﾭ‐processing	 ﾠtechnology	 ﾠto	 ﾠassist	 ﾠthe	 ﾠphysician	 ﾠ
in	 ﾠthe	 ﾠpractice	 ﾠof	 ﾠevidence	 ﾠbased	 ﾠmedicine.	 ﾠWe	 ﾠenvisage	 ﾠthe	 ﾠ
use	 ﾠ of	 ﾠ the	 ﾠc o r p u s 	 ﾠf o r : 	 ﾠ( i ) 	 ﾠs i n g l e -ﾭ‐document	 ﾠ summarisation	 ﾠ
and	 ﾠ query-ﾭ‐focused	 ﾠ multi-ﾭ‐document	 ﾠ summarisation;	 ﾠ (ii)	 ﾠ
appraisal	 ﾠof	 ﾠthe	 ﾠanswers;	 ﾠand	 ﾠ(iii)	 ﾠclustering	 ﾠof	 ﾠreferences	 ﾠ
according	 ﾠto	 ﾠthe	 ﾠanswer	 ﾠcomponents.	 ﾠ
	 ﾠ
	 ﾠ
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